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Objectives:
The Student will design a 2-dimensional wireframe drawing by:

© Creating a rectangle using the 1 point method.

© Creating parallel lines, by defining the offset direction and distance.
© Creating arcs using polar command.

© Creating a line knowing the endpoints of the line.

© Trimming 1 entity to another existing entity.

© Creating arcs knowing the radius and the center points of the arcs.
© Trimming two entities up to the intersection point between the entities.
© Deleting extra construction lines.

© Offsetting entities with a given distance.

© Mirroring existing geometry to complete a part.

© Modifying an entity by breaking it in two pieces.

© Creating fillet radii.

The Student will create a 2-dimensional milling toolpath consisting of:
© A 2 dimensional contour.
© Machine the two pockets in one operation.
© Remachining the two pockets using a smaller tool that will remove the material only in the area
where the previous tool could not fit.
The Student will check the toolpath using Mastercam’s Verify verification module by:
© Running the Backplot function.
© Defining a 3 dimensional rectangular block the size of the work piece.
© Running the Verify function to simulate machining the part on the screen.

The Student will generate the NC file by:

© Running the Post processor.
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GEOMETRY CREATION
Setting the toolbar states

& Before starting the geometry creation we should customize the toolbars to see Setting the Toolbar
States to create the geometry and machine a 2D part. on page A-4 in the User Notes.

& Make sure that the Grid is enabled as it will show you where the part origin is. See Setting the Grid
on page A-5

& Operations Manager to the left of the screen can be hidden to gain more space in the graphic area
for design. Press Alt + O to hide it.

& Due to the fact that this drawing is symmetrical in the Y-axis, you will only draw 1/2 of the total part
and use the mirror function to complete the part

X Mastercam Design X4

Fle Edt View Analyze Create Solids sform Machine Type Toolpaths Screen Art Settings Help
UrHda@? o ¢@ EEL EBL V9% DR B-8-@ |74 F-|IVHHAZE-
N @D T Wi kR R M AlaS S BB A - S EE s 2B
g/ laEm v [ooem |z 0o £ 1 [@ (o J (W [n ] D F )| @ o ® @
Ribbon Bar
l' Operatians Manager (=)
&4 Toolpaths | solids | art
Ia
c] g
L]
= =
] pos
0} -_-_:
g Ei
2]
ifi
&=
e 2
| L
= Fi
5 +
&a o
|| ;
i i 5]
i ¥ i H
Eewsia L__x_ =% N
| | | &
I I I
: i i i
L A—
o
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Tt 0.7945
Gview:TOP WCS:TOP Cplane:TOP Inch
For help, press Alt+H. 30 Gview | Plones 200 v Il =) v atrbutes |+ v | ~ v wes Growps | 1|7
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STEP 1: CREATE A 1.5X 12.75 RECTANGLE KNOWING THE WIDTH AND HEIGHT

Step Preview:

— =10
1275
Create i -
I‘:.. - r i )
© *=  Rectangular Shapes
© Enter the Width and the Height as shown in the following screenshot. © Base Paint

(D) 2 Paints

© Select the arrow to expand the Rectangular Shapes Options as shown.

in
<

W

QT EBEES

0.0
0o
Shape
© Select the lower left corner radio button as the anchor. @@
Anchar
O O O
i O O
® O O
© [Select position for the base point]: Select the center location of the [ Suface [ Center Paint

grid (the origin).

|:Select the origin L |

— - - - - - — |
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© Select the OK to exit Rectangular Shapes Options dialog box
© Use the Fit icon to fit the drawing to the screen.

& During the geometry creation of this tutorial, if you make a mistake, to undo the last step please use

Undo button. You can undo as many steps as needed. =2 If you delete or undo a step by mistake,
please use Redo button. c
STEP 2: CREATE PARALLEL LINES (KNOWING THE SIDE AND THE DISTANCE
BETWEEN THE LINES) TO ESTABLISH THE CENTER POINTS OF THE 0.500 RADIUS
ARCS

Step Preview: A

250 ‘\
— 200

Create L l
© Line i

2] ™ot Parallel 050 = =
© [Select a line ] Select Entity A.

© [Indicate the offset direction ] Pick a point to the right of the selected line.

4

& Note that the color of the geometry is cyan which means that the entity is “alive’
and you can still change the line parameters.

© Enter the Distance I“bl 0.5 (Enter)

© Select apply button to continue with the same command @
© [Select a line]: Select Entity B
© [Indicate the offset direction]: Pick a point above the selected line.

© Type the Distance IE’?I 2.0 (Enter) -
© Select apply button to continue with the same command @ | Entity A i
© [Select a line]: Select Entity B -

© [Indicate the offset direction]: Pick a point above the selected line. ll: “I\

© Type the Distance I‘bl 2.5 (Enter)
© Select the OK button. Qﬂ Entity B

Page 2-5
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STEP 3: CREATE THE 0.5 RADIUS ARCS USING POLAR COMMAND (KNOWING
THE CENTER POINT, RADIUS AND INITIAL ANGLE AND FINAL ANGLE)

Step Preview:

.{/ R O500 TYP.,
Y
o
90
AR
~
AS
AY
A Y
& To create a polar arc you have to know the radius of the arc, 180 -- -0 (360
the initial angle and the final angle. Positive angles in
Mastercam are measured in CCW direction as shown in the
following diagram. !
270
Create
© Arc
© AT Arc Polar

© Enter the Radius @ 0.5 (Tab)

& To set the other parameters of the arc use Tab key. Note that the diameter value is
automatically changed by the system based on the radius.

© Enter the Start Angle @ 0 (Tab)

© Enter the End Angle £ 90 (Enter)
© [Enter the center point]: Select Point A at the Select Point A here
intersection as shown.

© Select the Apply button to continue using the same command. @

© Enter the Radius @ 0.5 (Tab)
© Enter the Start Angle ﬁ 180 (Tab) o

© Enter the End Angle 4 270 (Enter)

Page 2-6
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© [Enter the center point]: Select the Endpoint B as shown in the picture to the
right.

© Select the OK button. w"l|

\\

Select Endpoint B heﬁ

STEP 4: DELETE THE EXTRA CONSTRUCTION LINES

© Pre-select the two horizontal lines as shown in the following picture.

© Select the Delete entity icon. 4

|:Delete these Linesl

STEP 5: TRIM 2 ENTITIES USING DIVIDE \\\

Step Preview:

Edit
© Trim/Break

(>] i Trim/Break/Extend
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H & ) 8 ()

© Select the Divide icon from the trim ribbon bar.
© [Select the curve to divide]: Select Entity A

&  When using divide, select the entity on the side that you want to remove.

© [Select the curve to divide]: Select Entity B

© Select the OK button. wﬁ’| | Select Entity B here J/

|:Select Entity A here\l\ ™,
j\

STEP 6: CREATE A LINE KNOWING THE ENDPOINTS OF THE LINE

Step Preview:

Select a point heri

© Select the Zoom Target icon . [£22m Targst —
© [Pick point to zoom from]: Select a point as shown

t

T
r
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© Drag the cursor to make a window around the part as shown with hidden lines.

© [Choose a second corner for your zooming] Select
the second point as shown

Select the second
point here

Create
© Line

Select Endpoint A

© [Specify the first endpoint]: Select Endpoint A X
& By moving the cursor to the endpoint of the entity, the system \x

#

+.
© ™ Endpoint

will display a small square and the endpoint symbol

© [Specify the second endpoint]: Select Endpoint B — m\
Select Endpoint B

€ Select the OK button. wﬁ’|

© Use the Fit icon to fit the drawing to the screen.

Lo - L___1
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STEP 7: CREATE THE 5“ RADIUS AND 3.5“ RADIUS ARCS, KNOWING THE RADIUS
AND THE CENTER POINT OF THE ARC

Step Preview:

4000, Y 2250

}
@ 10.000 CL

© & - Circle Center Point
© Enter the Radius value @ 5.0 (Enter)
© [Enter the center point]: Select the Fast point icon %2 and enter the coordinates: -3.5, 6.25 (Enter)

Create
© Arc

& The first coordinate value is the X-coordinate of the point. The second coordinate value is the Y-
coordinate of the point. The values are measured from the geometry origin, and they are separated
by a comma.

© Select the Apply button to continue using the same command. @

© Enter the Radius value @ 3.5(Enter)
© [Enter the center point]: Select the Fast point icon ¥ and enter the coordinates: 4.0,9.25

€ Select the OK button to exit the command. wﬁ"
STEP 8: CREATE A PARALLEL LINE KNOWING THE SIDE AND THE DISTANCETO
COMPLETE THE TOP GEOMETRY
Preview:
Step Preview 500 = =
171

12750

;
x

LLd
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L Select Entity A ‘l\ N
S~ k
Create
© Line -
© ™7 parallel \/j

© [Select a line]: Select Entity A.
© [Indicate the offset direction]: Pick a point to the right of the selected line.

& Note that the color of the geometry is cyan which means that the entity is “alive” and you can still
change the line parameters.

© Enter the Distance chl 1.5 (Enter)

€ Select the OK button. ['\-’/f|

STEP 9: TRIM 2 ENTITIES UP TO THEIR INTERSECTION POINT SIMULTANEOUSLY

Step Preview:

&  Trimming can result in either trimming or extending up to the intersection point. Always select the
entities to trim on the side that you want to keep after trimming.

Edit
© Trim/Break

(>] i Trim/Break/Extend
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© Select the Trim 2 Entities H] E] E

© [Select entity to trim/extend]: Select Entity A
© [Select the entity to trim/extend to]: Select Entity B

Select Entity A herei

© [Select the entity to trim/extend]: Select Entity C (make sure that the arc is highlighted)

Select Entity D | —
here
:J;,

‘ Select Entity C

here

© [Select the entity to trim/extend to]: Select Entity D

Page 2-12



ROUTER X*

Mastercam.

TUTORIAL 2

Select Entity E
here

© [Select the entity to trim/extend]: Select Entity E
© [Select the entity to trim/extend to]: Select Entity F

Select Entity F here

© Select the OK button. Wq
© Use the Fit icon to fit the drawing to the screen.

The part should look as shown to the right.

STEP 10: OFFSET THE ENTITIES TO CREATE THE INSIDE SHAPES

Step Preview:

Page 2-13
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XfOl'm Mco)ve Cco)):y
© Il offset i
© Make the changes as shown in the following screen shot.(Enable Copy and
change the offset distance to 0.75) = o
Preview
Abtributes
[ Use New atributes
v [@][2

© [Select the line, arc, spline or curve to offset]: Select Entity A
© [Indicate the offset direction]: Select a point to the left of the arc.

Select Entity C

)

© [Select the line, arc, spline or curve to offset]: Select
Entity B
© [Indicate the offset direction]: Select a point to the left of the arc.

Select Entity B T

© [Select the line, arc, spline or curve to offset]: Select Entity C
© [Indicate the offset direction]: Select a point below the line.

| Select Entity A /l/

© Select the OK to exit Offset dialog box

STEP 11: BREAK THE OFFSET ARC OF THE 3.5 RADIUS ARCIN TWO
PIECES 1

Ll
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& The offset arc is used to create two separate pockets. So we have to break it in two pieces.

Edit
© Trim/Break

© Lal Trim/Break/Extend

Hj Eﬂ E] B Select Entity A

€ Select Trim to Point

© Enable the Break button. @ [ﬂ

© [Select entity to break/extend]: Select Entity A

© [Indicate the break/extend location]: Select the Midpoint of the arc as shown
in the picture.

N/

Select the Midpoint
of the Arc

€ Select the OK button.

© Pre-select the vertical line as shown in the following picture.

© Select the Delete entity icon. 4

Select this
Vertical Line
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STEP 12: TRANSFORM THE GEOMETRY TO REPRESENT THE WHOLE PART
Step Preview:

Xform

L
© =" Mirror Lid
© [Mirror: select

entities to mirror]: Select All buttonm
© Select the OK button to exit Select All dialog box.

i
© Select the End Selection button. !'
© Make the changes in the Mirror dialog box as shown in the following screenshot.

The part should look as shown below.

r |

Mirror Pg|
h Co)ve Eg)py .gn

Big

o [ v

i o @] xpr__ ¥
O A 450

\/
\
J

l Preview

+ Attributes

[T Uze New attibutes

-

|

© Select the OK button to exit Mirror dialog box. l v ” e} ] l P ]

Screen

L iy Clear Colours
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STEP 13: FILLET THE POCKETS WITH A .0625 RADIUS

Step Preview:

RO065 - 5 PLACES

/

<>

Create R

© Fillet SEEL

I;Select Entity B
i Select Entity A

Select Entity D J

© i 7 Entities

© Enter the fillet Radius @ 0.0625 (Enter)
© [Select an entity] Select Entity A
© [Select another entity] Select

) Select Entity C
Entity B

Select Entity E

il

© [Select an entity] Select Entity B
© [Select another entity] Select Entity C

© [Select an entity] Select Entity C

© [Select another entity] Select Entity A
Select Entity F

© [Select an entity] Select Entity D
© [Select another entity] Select Entity E

)\

i Select Entity G

© [Select an entity] Select Entity F
© [Select another entity] Select Entity G

© Select the OK button to exit.
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STEP 14: TRIM SIMULTANEOUS 2 ENTITIES UP TO THEIR INTERSECTION POINT

Step Preview:

\

VAN
\
Edit R

© Trim/Break -
© Lg Trim/Break/Extend

€ Select the Trim 2 Entities H:] E] E]

© Enable the Trim button. G]

© [Select entity to trim/extend]: Select Entity A
© [Select the entity to trim/extend to]: Select Entity B

© Select entity to trim/extend]: Select
Entity C

© [Select the entity to trim/extend to]:
Select Entity D Trim

€ Select the OK button to exit.

STEP 15:
SAVE THE FILE

File

© b Save as
© File name: “Your Name_2"

© Select the Save button. 5

Select
Entity A

Select

Entity B I

Select
Entity C

Select
Entity D

b
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TOOLPATH CREATION

STEP 16: SET UP THE STOCK TO BE MACHINED
Step Preview:

© To display the Toolpaths Operation Manager press Alt + O. Machine Type Toolpaths Screen  Settings Help
mill 3
Lathe 3 F @ @ @

Machine type
© Router
© Default

2 Mastercam Rautar X4
Fn Cdt Ven Anshoe Creste Sokds Worm Machne Type Tookaths Sosen At Saltings Heo
1PHaB? 2 @ B0 BL QUF% Apas @/ 6-9- £ W

r NHEBHAZE-
PN E-EH - W - BRI H-BA- - D B-ER |, 24

¥ eamEn PRRCEE: Z oo # 1l @ | E] %] = Jd0-heeee AEE o8B
Fibbon B
. Do Manager =@
25 Tocksths | sods | At =
B T L ESOT 7 7 ~
= S 7 L]
L N, AN rd / vl
|| = B Machiw Grouge in® A s =
| Syl S \/ / -
55 8
3 x
a J M
]
(o8 .;
¥ /o i‘
&
@& O
/'/ /\ \\ =
/ N % @
r/ 4 , o
&
\ :
{ s
\ / -
\ ! a8
LW &
\‘ ‘UJ (/ A
\ ;’/ »
o L ~
J‘, \]
S N
. 1.5%11
Gew:TOP  WCSTO0P 1/ Cplane:T08 |_i?iﬁ—

[P helo, pmass Akt

0 Gvew

Planes | | 0.0

~ Ellvy e

 Btrbutes| [ — — WS Goups |
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© Use the Fit icon to fit the drawing to the screen.

© Select the plus sign in front of Properties to expand the Toolpaths Group Properties.

Taolpaths | Solids | At
e Dix EPoar P ?
ZH wvahG $ ¢

&EE Machine Group-1
[&l-1l1 Properties - ROUTER DEFALLT

é---gg Toolpath Group-1

Select the Plus

© Select Stock setup.

= BB Machine Group-1

Select Stock Setui El'm' %DDF?::S - ROUTER DEFALLT
- @ Tool settings

\X Skock setup

: Safety zone
=22 Toclpath Group-1

r =

Machine Group Properties: E|
© Change the parameters to match the Fies || Tool Settings | Stock Setup | Satety Zane
screenshot to the right. _
Stock View

Shape

(%) Rectangular ) Salid

Ge Stock Origin values adjuh Odiindicd  OFfe

age . Auis
the positioning of the stock,
ensuring that you have equal
amount of extra stock around [l Display v /[\ ®
the finish part. F"me” [
. . “wire frame A
Display options allow you to e |//' A :\]
. 4 1/ \.. ‘d
set the stock as Wireframe o S e >INy 2
. tock Ongin s P
and to fit the stock to the ingen S N &
. coordinates ~. hs .
screen.(Fit Screen) o 00 S
v B375
Z |00
[Se\ect colners. ] [ Bounding box ]
[ AMSufeces | [ ANSoids | [ AllEnkties | [ Unselectal |
[] Use Machine Tree
v [ % ][ 2]
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© Select the Tool Settings tab to set the

Toolpath parameters and the part material.

© Change the parameters to match the
following screenshot.
® Click on the Select button.

© Change the Source to Router library.

© Select the Wood inch.
© Select the OK button to exit the library.

© Select the OK button to exit Toolpath Group Properties. bf

Files | Tool Settings !_Stock Getup | Safety Zane |

Program # |—2-

Feed Calculation

(3) From toal
() From material
() From defaults
() User defined
[oms ]
om0 |
Retract rate Ei
Plunge rate |00

[ Adjust feed on arc move

Minirurn arc feed |_5 o

I aterial

Toolpath Configuration
Agsign tool numbers sequentially
‘Warn of duplicate tool numbers

[JUse taals step, peck, coolant

F Search tool library when entering a
tool number
Advanced options

Ovenide defaults with modal values
Clearance height
Retract height
Feed plane

Sequence #

Stait [10
Increment |_'|_IJ

v (%] 2]

© Select the Isometric View from the view toolbar to see the stock.

A SYE)

© Select the Top View from the view toolbar to see the part from top.

@esa

+7 Material List ]

ALUMINUM inch - 2024
NONE
WOOD inch

Display options

" Show al " Milimeters
® Inch " Meters
Sowss  [Rouwer curent  v|

Router - libran

[Floer-coreley |

VI %] 2]

=

#1 C:\MCAMX\MATERIALS\ROUTER.MATERIALS g|

ALUMIMUM inch - 2024
ALUMIMUM inch - 5050
ALUMIMUM inch - G061
ALUMIMUM inch - G066
ALUMIMUM inch - 7075
ALUMIMUM inch - CAST - B5BHN
ALUMIMUM inch - WROUGHT - 55BHN
PLASTIC inch - ABS
PLASTIC inch - ACETAL
PLASTIC inch - ACRYLIC

PLASTIC inch - NYLDN 35% GLASS
PLASTIC inch - POLYCARBONATE

1ch

Display options

" Show all

* Inch  Meters

e ®| 2

 Millmeters
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STEP 17: POCKET THE INSIDE PART USING %“ STRAIGHT BIT
Toolpath Preview:

Toolpaths
° Pocket VEnter new NC name 7
CAMCAMXZSROUTERYNCY
© Select the OK button to accept the NC name. VOUR NAME_Z |
© Select the pocket chains as shown.

e , ¥ Chaining r5_<|
‘JSeIect the first:| g
—

contour here

() C-plane (&) 3D

I

|
i /r Select the second
: contourhere | | [ A7 :
— -
Inside | [t

© Select the OK button to exit Chaining. "\j"
© Select the Tool menu.
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Toolpath Type A
Taol
Holder # ToolN
L 14251
= Cut Parameters
=] Roughing
i H Entry Mol
© Click on the Select library tool button. Lt by blton
@ LeadIn/Out
@ Depth Culs J
Break Through
= Linking Parameters
Home / Ref. Paints
Arc Filter / Tolerance
Planes [WCS) b
< | &
<
Quick Yiew Settings -
Todl 1/2 STRAIG —
Tool Diameter 0.5
e ([ setct ey et )
Easd Bat o0
o Select the Filter button, i Toal Selection - C:WeamXAWROUTERYIDOLS\ADT ER_INCH. TOOLS
Funden IHCH 10005 =S
" Toad Name D Cortad  Longth SFues Tge &
L) /B4R 001583 w2 2 ]
T 1732 DRILL nmns oo 20 2 Dad
L] WA DAL G wo w2 Uil
= 116 DRLL 0oes no 20 2 Dl @
L S/54 DRLL 00713 [T bl
L] VIRDMLL noaTs w2 e .
B o Tk DFLL s oo FT ] ] 3ol 20 tock
¥ BORILL ns w2 i
¥ e SR DRLL 01403 ao 20 2 el
L) S/32 DL 0152 w2 g .
= = i A L % ® 7

© Select the None button to disable any previous tool selection as shown.
© Select the Straight in the Tool Types list.

© Select the drop down arrow in the Tool Diameter field and select Equal.
© Enter 0.5 in the Tool Diameter value box.

@ )

Tool List Filter

=

Tool Types Tool Diameter
o~
|Equal (© AL
Radius Type
W Nane ¥ Carner W Full
Toal Material
[v Hs5 v Cerarmic
[v Carbide W User Def1
Dperation masking Uniit masking ¥ TiCoated ¥ UserDef2
|No operation masking J |No unit masking ﬂ All None | Copy job setup matl |
Reset 4l * C?

© Select the OK button to exit Tool List Filter.
© Make sure that the tool is selected (highlighted) in the Tool Selection window.

© Select the OK button to exit Tool Selection.

@

+* Tool Selection - C:\McamX4\ROUTERVTO0! S\ROUTER_INCH. TOOLS

[Router INCH.TOOLS V]

# Tool Name Dia Contad | Length #Flutes Type Re

1/2 STRAIGHT BIT

Filter Active
1 of 228 tools

s| (v ][ %] 7]

Y
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© Make the changes to match the following screenshot.

Toolpath Type -
B Tool diameter:
Holder # Tool Mame Dia. . Corrad. Length )

¥ 1/25TRAL. 05 00 20 e

Cut Parameters
- Roughing Taal name: | 1/2 STRAIGHT BIT

- Entry Motion

|
- Finishing Tool number: Length offzet:
@& " ?e;:zit':mw Head number: Diameter offset:

- Break Through
Linking Parameters
- Home / Ref. Points

Arc Filter / Tolerance Spindle direction: | T v
Flanes MwWCS) b

| > B Feed rate: Spindle speed:

£ | >

Quick View Settings - -| 0.0056 SF |2356.0203
Tonl g‘l 72 5TRAG FRight-click. for options
ool
. Plurge rate: -ID Retract rate; -1D
Tool Diameter 0.5
Esronerlargsis; 0 Select library tool... [ Filter Active . -
[] Force tool change [1Rapid Retract

Feed Rate 200
Spindle Speed 18000

Coolant Off Comment

Tool Length 3 Fiough out the pockets ugsing a 1/2" Straight Bit
Length Offzet 1

Diameter Off... 1

CPlane / TP... TOP

& The Tool page allows you to select the tool used in this operation. It also allows you to change the
Spindle speed, the Feed rate, Plunge rate and Retract rate. You can insert a comment that will be
output in the NC file after running the post processor.

© Select the Cut Parameters menu and make any changes as shown in the following screen shot.

I achining direction
(& Climb ) Conventional Pocket type Standard v
@ Lead In/Out

/]
& Depth Cuts Bl
= oll cutter
Break Thraugh around cormers

- Linking Parameters Lingarizati
- inearization
Home / Ref. Paints T 0.001

- Arc Filter / Tolerance - o .
- Planes [WCS) v Create additional finizh operation

< IE

- Toolpath Type -~

Quick Yiew Settings

Tool 1/25TRAIG...
Tool Diameter 0.5

Comer Radius 0

Feed Rate 200

Spindle Speed 18000

Coolant Of

ToolLength 3 Stock to leave on walls
Length Offzet 1

Dismeter O 1 Stock to leave on floors

CPlane / TP.. TOP
Axiz Combin...  Default

& The Pocket parameters dialog box allows you to establish the heights for rapid movement Clearance
and Retract; the height from where the tool moves with feedrate Feed plane; the Top of stock and
the final depth (Depth). You can use Break through amount to cut deeper than the final depth. You
can also establish the Machining direction and the Pocket type. You can leave stock on the walls (XY
stock to leave) or on the floor (Z stock to leave) that will require another operation to be removed.
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© Select Roughing and change the cutting method and stepover percentage.

Tool Fough i .
Holder Cutting method:  Parallel Spiral
~
= Cut Parameters @ ‘
=
Zigzag Constant Parallel Spiral.  Marph Spiral High Speed Orne ‘way Tr
= Finishing Owerlap Spiral Clean Comers -
@ Lead In/Dut < b4
i Depth Cuts Stepover percentage | 72.0 [ Minimize taal burial Talerance for remachining and constant overlap
Break Through
= Linking Parameters Stepover distance 0375 Spiral inside to outzide 50 % 0025
Home / Ref. Points . .
Roughing angle oo [ Display stock for constant overlap spiral
Cile I T -l

® The Roughing parameters allows you to establish the Cutting method, the Stepover distance, the

cutting method option and to spec

© Select Entry motion and Set this to Off.

© Select Finishing and disable it.

ify Spiral inside to outside if you desire.

Toolpath Type
Tool
Halder

Cut Pararneters
Roughing
Entry kotion

Firishing

(& O

Toolpath Type
Tool
Hualder

Cut Parameters
Roughing
Entry Mation
Finizhing
& Lead InfOut

=

Pazzes

& Select and enable Break through. Set the break through amount to 0.1“. This makes the cut deeper
than the final depth to prevent any tabs remaining attached to the part.

= Cut Parameters
= Roughing
Entry Mation
= Firizhirg
@ Lead In/0ut
& Depth Cuts
Break Through
=2 Linking Pararmeters
Home / Ref. Points
Arc Filker / Tolerance
Flanes MWCS) ad
< ¥
Quick Yiew Settings
Taol 142 5TRAIG. .
Tool Diameter 0.5
Cormer Radivs 0

Break through

Break thraugh
amaunt

01
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© Change the settings as shown below in the Linking Parameters.

Teal | [ Clearance... ] |2.D |
Huolder |
- (&) sbzolute ) Incremental
= Cut Pararneters Uze clearance anly at the
= Roughing start and end of operation
Entry Motion
= Finizhing
2 Lead In/Out

[ Fietract... ] |U.25 |
() sbzolute O Incremertal

& Depth Cuts
Break Through

= Linking Parameters
Home ¢ Ref. Paints

) Abzolute () Incremertal
| [

Arc Filter ¢ Tolerance ‘ |_ [ Feed plane... ] |D'-I |
Flanes [WCS) b’

Quick View Settings

Taol 1/25TRAIG.. (Top of stock...| |00 |
Tool Diameter 0.5 J- (=) sbzolute O Incremental

Corner Radius 0
Feed Rate 200 ==
Spindle Speed 18000

s E—

Coalant Off fe— =

ToolLength 3

Length Difset 1 [ pepn. | 05 |
Diameter OfF... 1

(&) sbzolute O Incremertal

CPlane / TP.. TOP —

© Select the OK button to exit the Pocket Toolpath Parameters.

STEP 18: CHECK THE TOOLPATH USING BACKPLOT

Todlpsths | solids || art
% v | T %501?“’ 9 ?

=E v _A|Backplot selacted operations

© Click on the Toolpaths Manager tab.
© Select Backplot selected operations button.

© Make sure that you have the following buttons selected. (They look pushed-down)

Display Tool

© Enable Display tool

(¥ !0 |
© Enable Quick verify Quick Verify

© Select Play button.

QT-||«|«|»|»||»&» e I@?
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© Select the OK button to exit Backplot.

STEP 19: REMACHINE THE POCKETS USING 1/8“ STRAIGHT BIT

Toolpath Preview:

& The Remachining pocket operation allows you to cut areas where the previous tool diameter did not
fit. We are going to copy the existing pocket operation in the Toolpaths Manager and modify the

second pocket Parameters.

© Select the Toolpaths tab
© Right-mouse click on the pocket and select Copy

W% M SPa®R 2 7

ZEH walh $
E--EE Machine Group 1

Router toolpaths
Edit selected operations

v v v

Groups 3

Cut
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© Right-mouse click below the pocket, and select Paste.

& We are going to use a 1/8“ Straight Bit tool to remove the material only in the area where the

previous tool did not fit.

© To change the tool and the parameters for
Parameters in the second operation.

COpY

D
Undelete

Expand all
Collapse all
Doc file...

=B Machine Group 1
+-- 111 Properties - ROUTER DEFAULT
B 88 Toolpath Group 1
EHE? 1 - Packet [Standard) - [wCS: TOP]
Parameters
#1-0.5000 STRAIGHT - 1/25

remachining, select

- Geometry - [2] chain(z]

-

Select Parameters \l\

T

Toolpath - 9.5K - MACHINE _| GH

© Select the Tool menu.
© Click on the Select library tool button.

[] tt‘l SDDDSTHAIGHT 1425

Tool M,
125

Linking Parameien
Home / Ref, Pointy

e Fiber / Tolmance

Plares (w51 v
4 »

<
ek View Sefings
Tool 1/2 STRAIG,,
Tool Dt 05

© Select the Filter button.

© Select Straight in the Tool Types list.

© Enter 0.125 in the Tool Diameter
value box.

© Select the OK button to exit Tool List

Filter.

© Make sure that the tool is selected (highlighted)

in the Tool Selection window.

4 Tool Selection - C:\WeamXAWROUTERVTDOLSWROUTER_INCH. TOOLS

Funden IHCH 100015 PIEA|
] Toel Nowms [ Coiod Loegth SFies Tye &
v 1764 DRLL 0m5EY (1] ] ]
¥ 1R DL nmnE o [ D
L3 WG4 DRLL DHEBE 0o Dl
L 116 Dk (=) oo (] @
L N+ W4 DRLL 007 oo ]
o ¥RDRLL 00375 o [ ] =
B o Tk DFLL s oo ] 3ol 20 tock
L] VBORAILL 0125 oo Dl
L A4 DAL 014088 oo ™
L] S/A20RLL 0152 (1} a5 -
? - i i - 0 ® 7
@ =
Tool List Filter 3
Tool Diar
[Enqual v| 0125 |
. m e
[¥] Camer [“IFul
-..-.. Tonl Material
E ZIHss s
]
[] Carbide [#] User Def 1
(Operation masking Unit masking TiCoated UszrDef 2
Wo unit masking b [ All ] [ Mone ] [ Copy job setup matl ]

A Tool Sefection - C:AMCAMCIMILLTODUSUWLL_INCH, TOOLS
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© Select the OK button to exit Tool Selection.

© Make the changes to match the following screenshot.

Haolder

=] Cut Parameters
= Floughing
Entry Motion
= Finishing
@ Lead In/Out
& Depth Cuts
Break. Through
= Linking Parameters
Home / Ref. Points

Arc Filer / Tolerance
Flanes [wWCS)
>

Toolpath Type -~

[ £

Quick Yiew Settings

Toal 1/85TRAIG...
Tool Diameter 0125
Corner Radius 0

Feed Rate 200
Spindle Speed 18000
Coalant Of
Tool Length 3
Length Offset 2
Diamneter Off... 2
CPlane / TP.. TOP
Awiz Combin...  Default

<

Tool Mame Dia.  Corrad. Length
1/25TRal.. 05 00 20
1/85TRAL. 0. 00 20

| >

Select library taal...

[ Tabatch

Right-click for options

[ Filter Active

Tool diameter:

Corter radius:

Tool name: | 1/85TRAIGHT BIT |

Length offset:

Diamneter offzet; | 2

Spindle direction:

Feed rate:
Flunge rate:

[ Force tool change

Spindle speed:
Retract rate:

[]Rapid Retract

Comment

Remachine the pockets using a 1/8" Straight Bit

© Select the Cut Parameters and change the pocket type to Remachining and specify a roughing tool

diameter.

Toolpath Type
Taol
Holder

= Fioughing

Entry Mation
= Finizhing
@ Lead In/Out
& Depth Cuts

Break Through
=] Linking Parameters
Hame / Ref. Points

Arc Filter / Tolerance

Tool Diameter  0.125
Corner Radius 0

Flanes [WC5) b
< |
Quick Yiew Settings
Toal 1/85TRAIG...

Machining direction

@ Climb

Tip comp

Roll cutter

around comers

Linearization
talerance

() Conventional

wov W

—ﬂ Pocket type Remachining v

Compute remaining stock fram:

() &ll previous operations
() The previous operation

(%) Roughing tool diameter

Foughing tool diameter

Feed Rate 200 m . 00525
Spirdle Speed 18000 Llearance -
Coolant Qff Sl (o leae el Apply entry/exit curves to rough passes
ToolLength 3 [ Machine complete finish passes

Length Offset 2 Stock to leave on floors .

Diameter OfF... 2 [ Display stock

CPlane { TR T0e

& Compute remaining stock from roughing tool diameter enables the system to calculate the area for
remachining based on the size of the Roughing tool diameter.

© Clearance extends the entry and exit area for remachining to prevent any remaining cusps.
© Applying entry/exit curves will ensure that the tool will have a smooth entry/exit from an already
machined area.
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© Select the Roughing menu and make the following changes.

Toolpath Type ~
Taal
Hualder

= Cut Parameters
= Fioughing
Entry Mation
= Finizhing
@ Lead In/Out
Depth Cuts
Break Through
= Linking Pararneters
Home / Ref. Points

[¥] Rough
Cutting method:  Parallel Spiral
ﬂ I
Zigzag Constant Parallel Spiral.  Momph Spiral High S peed One Way Tr
Overlap Spiral Clean Corners ~
< >

Stepover percentage | 50.0 [ Minimize taal burial Tolerance for remachining and congtant overlap
Stepover distance 0.0625 [ Spiral inside to outside 50 % |000625
Roughing angle 0o [] Digplay stock for congtant overlap spiral

© Select the Depth Cuts menu and enable it. Change the maximum rough step to 0.125.

Toolpath Type -~
Tonl
Halder

= Cut Parameters
= Fioughing
Erntry Motion
= Finizhing
& Lead In/Out

Break Through
= Linking Parameters
Horme / Ref. Points

Arc Filter / Tolerance
Flanes [wCS) hd
£ >

Cuick Wiew Settings
1/8STRAIG. ..

Tool

[#] Depth cuts
Maw raugh step: 0125 [rre— R ke i)
# Finish cuts: 0 hr-u}_'_ Sy
v = — PR
i oy s
s
Finish step: 0.03 i L

[ Keep tool down Diepth cut arder

[]Use island depths (%) By packet () By depth
|:| Subprogram
[T apered wall:
3.0
30

© Select the OK button to exit pocket parameters.

© Select the Regen all dirty operations button to recalculate the toolpath taking in account the

changes that you made.

Toolpaths | solids | art

© Repeat Step 18 page 2-26 if you want to verify the
remachining toolpath using Backplot.

v %% BJD-EI)%E@G]F* ? @

@ == [zl iRegenerate all dirty nperationsk
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STEP 20: CONTOUR THE OUTSIDE PART USING %" STRAIGHT BIT
Toolpath Preview:

FH Chaining Er
Toolpaths OCane ® 0
© [& contour
© Select the first entity in the contour, as shown.
@& Besuretochainthe contourinacw [ {0 | =)l
direction.
Inzide v [Owai
© Otherwise select the Reverse button from the
gy
Chaining Dialog box. @
© Select the OK button to exit Select the I
Chaining. Contour here
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© Select the Tool menu
© Select the existing 1/2“ Straight Bit and make any necessary changes as shown:

Toolpath Type A
Haolder

= Cut Parameters
@ Depth Cuts
Lead In/Out
& Break Through
& Multi Pagzes
+- i Tabs
= Linking Parameaters
Hame # Ref. Paoints

Arc Filter # Talerance

Planes [WCS)

Coalant hd
£ >

Quick View Settings

Toal 142 5TRAIG...
Tool Diameter 0.5
Corner Radius 0

Feed Rate 200
Spindle Speed 13000
Coolant Off
ToolLength 3
Length Offzst 1
Diameter Off... 1
CPlane / TP... TOP
Auis Combin...  Default

# Tool Mame

Select library toal...

[ Tabatch

1/2 STRAL..
2 1/85TRal. 0.

Tool diameter:

Dia.
05

Cor. rad.
0o
0o

Length
20
20

Cormer radivs:

Tool name:

Tool number:

Head nurnber:

Feed rate:
>

FPT:

Right-click for options

[ Filker &ctive

Plunge rate:

Comment

[IForce taol change

(18]

0o

1/2 STRAIGHT BIT

jry

1 Length offset:

jury

] Diameter offset

Spindle direction: |

2000 Spindle speed: (18000

0.0056 SFM

100.0 Fietract rate: [100.0

[ Rapid Rietract

Contour the outzide using the 1/2" Straight Bit

W

235E6.0209

© Select the Cut Parameters and fill out the parameter screen as shown in the diagram.

Toalpath Type -
Tool
Holder Compensation type Computer v
Cantour type 2D hd
= ara
@ Dh Cuts Compengation direction Left “ d
Lead In/Out
& Break Through Tip comp Tip bt ﬂl
& Mult Passes
e Tabs Foll cutter
= Linking Parameters around comers | Sharp b
Home / Ref. Point; [#] Infirite look ahead
Arc Filker / Tolerance
Planes [WES) Max. depth variance 0.005
Coolant hd
< >

Guick Yiew Settings

Tool 1/2 5TRAIG...

Tool Diameter 0.5

Corner Radiug 0 I .

Feed Rate 200 : : :
Spirdle Speed 18000 | i
Egg:al_r:;ngth gff Stock to leave on walls 0o = ﬁ = I

Length Offset 1

Diameter O .. 1 Stock to leave on floors il - el
CPlanes # TP... TOP
Axis Combin...  Default
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© Select the Break through menu and set the Break through amount to 0.1 as shown in the following

screen shot.

=2 Cut Parameters
@ Depth Cuts
Lead In/Out

Break Through
2 Muli Paszes
Tabs
= Linking Parameters —
Home / Ref. Paints

Ar Filker / Talerance

Planes MwWCS)

Caoolant b
3 IE

Quick View Settings

Tool 1/2 STRAIG...
Tool Diameter 0.5
Comer Radius 0

Break through

Break through
amount

© Select the Lead infout menu and set the parameters as shown in the screenshot below, to establish
a smooth entry/exit into material.

Toolpath Type
Toal
Hualder

= Cut Parameters
& Depth Cuts

Lead In/Out
Break Through
& Multi Pazzes
Tabs
= Linking Parameters
Home / Ref. Points

Arc Filker / T alerance
Planes (WCS)
Coolant

] | &

Lead In/Out
[] Enterfexit at midpaint in closed contaurs
Enitry

Ling

() Perpendicular (53 Tangent

Length |EU_D k4

R amp height

Arc

R adius | 0.0

Sweep

= . .
— Helix height

Quick Yiew Settings

[] Use entry point

Tool 1/2 5TRAIG.
Tool Diameter 0.5

Comer Radivs 0

Feed Fate 200

Spindle Speed 12000
Coolant off
ToolLength 3

Length Offzet 1

Diameter Off... 1
CPlare /TP, TOP
Axiz Combin...  Default

. [ Enter on first depth cut anly

] Plunge atter first move

[[] Ovenide feed rate | 200,0

[ Adjust start of contour

Uze point depth

Length |u.n % |oo

Extend Shorten

[[] Gouge check Owerlap
Exit
Line
() Perpendicular (5 Tangent
Length |sn.u % |n3 |
Fiamp height
Ao
Fadius |EEI.D % (0.3 |
Helix height
[JUsze exit point lze point depth

[JExit on last depth cut only

[]Retract before last move

[] Ovenide feed rate | 200.0

[ Adijust end of comtour

2

Length | no

0o |

Extend Sharten
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© Select the Tabs button from the parameter screen and follow next instructions to establish the tabs

size and locations on the part.

- Toolpath Type ~
ToolIJ * T Tabs
Holder T ab Fosition
() Automatic

Cut Parameters

@ Depth Cutg

-+ Lead In/Out
Break Through

(%) Number of tabs

[+ ]

() Max. distance between tabs 100

tulti Passes

@
. (5 Create tabs on shapes less than:
Linking Parameters § | 20 | = | 20 |
- Home / Ref. Paints
) Tabal

Arc Filter / Tolerance

- Planes [WCS) % Manual
= - Coolant | @ b [ Use square point for tab pisition

) Start &) Midpoint () End

Quick View Settings

CPlane / TFP.. TOF

Ayis Combin...  Default Tab thickness

Tool 1/2 STRAIG... Tab Metion

Tool Diameter 0.5 3 Full @ Partial

Cormer Radius 0

Feed Rate 200 .

Spindle Speed 18000 O Wertical maves

Coolant ot () Ramp moves Rarmp andle: 45.0
ToolLength 3

Length Offzet 1 \width 15

Diameter Dff... 1 ! -

[ Use feed plane for full height tabs
[] Ovenwrite edited tabs

& Tabs are used to hold down the part on a small part of the main body of the material because the
vacuum clamping might not sufficiently hold it down. The tabs could be either cut off later or broken

by hand.

© Choose the Partial tab, the Width and the Tab thickness.

© For the Tab Position choose Manual.
© Select the Position button.

®  The graphic mode will be enabled, and you are prompted to choose the contour and the location of

the tab.

© [Select chains to add tabs to]: Select the contour at the
bottom as shown.
© [Place tab at desired position]: Select the tab as shown.

—
Select the

Contour here

—
Select the Tab

position here
N—

Y=,
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© [Select chains to add tabs to]: Select the contour at the top as shown. e e
© [Place tab at desired position]: Select the tab as shown.

—
Select the Tab

Position here

Select the
Contour here

© Press Enter to exit.
© Press the OK button to exit Tabs settings.

© Select the OK button from the parameter screen to exit contour settings.

f‘\.

STEP 21: BACKPLOT THE TOOLPATH

Toolpaths | Solids | Ark
© Click on the Select all operations button in the Toolpaths > ==
P P Nk EPc® 2 2

Manager tab and.
O+ X¢

Toolpaths | solids | aArt

v % | T B %Gcl'ﬁb P ?
© Select Backplot selected operations button. 22 (] | W dpackplot selected operations)

© Make sure that you have the following buttons turned on. (They look as push-down buttons)

© Enable Display tool

Display Tool

ST 0
—
Quick Verify ' m

© Enable Quick verify
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© Select the Play button.

O miq«pr)l PN |

© Change the graphic view to Isometric. D ® @@

© Select the OK button to exit Backplot.
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STEP 22: VERIFY

Todlpaths | solids | art |

© Select Verify selected operations button.

v % | T B E%Gl'ﬁb ¥ ?

== IE] L AN d\-‘erify selected operations

/Update after each toolpath updates the\ @ @ @ @
stock after each operation.

Y

Stop on collision pauses the verification ity it

. . 0] /- 1
when the tool touches the part with a rapid uestsien
oves/iefiesh:
move.

\ / Speed I_IJI_I Gluality

Update after each toolpath

Stop options
[ 5top on coliision
[] Stop on tool change
[ Stop after each aperation

© Set the Verify speed by moving the slider bar in the speed control [veose

—0

© Select the Play button to start simulation. El Dperation

Toolpath: Contour
Tool #:
Tool label:

© The computer will now simulate the process of the part being machined.

The finished part should appear as shown in the following picture. (v ][ %] 2]

€ Select the OK button

to exit Verify.
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STEP 23: SAVE THE UPDATED MCX FILE

€ Select the Save icon. 5

STEP 24: POST THE FILE

&

The final step in Mastercam is to generate the G-codes that the CNC machine controller uses to cut

the part. The Post processor is a translator that will translate the NCI file that contains the toolpath
information, into the machine controller language.

In this example we are using a generic Fanuc controller.

© Make sure that all operations are selected, otherwise:
© Select all operations
© Select Post selected operations button from Toolpath

Toolpaths | solids | aArt

v’%%’c "W Epoah 2 ?
(il A ] & % @

Toolpaths | Splids | Art

v % | T T E@G[%'Bb ¢ ?

Manager.
= [E] v A E $|Post selected operations
© In the Post processing window, make all the necessary changes as g ; 3
. Post processing g|
shown to the right.
NC file enabled allows you to keep the D:'C":t W< fle desciptor
w e
NC file and to assign the same name as Y TE
the MCX f||e @ Ask M extension:
o . MHE
Edit enabled allows you to automatically .
. Send to machine
launch the default editor.
[ MClfile
. P
© Select the OK button to continue. FAEA KR

© Enter the same name as the geometry name “
Your Name _2” in the NC File name field.

© Select the OK button to save the NC file.

Savein: | nc ~ €] T 3 [

A

L

My Recent
Documents

Desklop

Hy Documents

My Computer
<

=
My Metwork.

File rame: You_Mame v
Save as type NC Files [*NC] v
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]m Mastercam X Editor - [C:\MCAMX\ROUTER\NC\YOUR NAME_2.NC]

X Fie Edt View NCFunctons Bookmarks Project Compare Commurications Teok Window tep -8 x
he il S BE@ERES SRR DB B! YE oS ANNN
!§ 001 =
g 002 : |
o oo3
g|| oo4 - 11:35 ) 3
a 005 N1 G17 G20 GSO G40 GBO GE4 G49 GO
006 N2 G8 21
007 N3 G50 MO5 z0
008 N4 G52 X0. Y0. Z0
003
010
011
012 )
013
014
015
016
017 N10 G1 zZ-.6 F1 -
018 N1l G2 X.2583 ¥11.75 I4. J-2.0616 7200.
015 N1z Gl X0.
020 N13 X-.2583
021 N1& G2 X0. ¥11.3116 I-3.7417 J-2.5
022 N15 G0 z.25
023 N16 ¥5.3063
024 N17 G54 Z.1
025 N18 61 z-.6 F100.
026 N1S G3 X.125 Y6.25 T-3.5 J.9437 F200
027 N20 X.1248 ¥6.2323 I-2.625 J0.
028 N21 G2 X0. ¥6.4633 I3.8752 J2.9577
029 N22 X-.1248 Y6.2923 T-4. J2.7867
030 N23 G3 X-.125 ¥6.25 I3.6248 J-.0423
031 N2¢ x0. ¥5.3063 I3.625 JO.
032 N25 G1 Y4.3135
033 N26 G3 X.5 ¥6.25 I-3.5 J1.3365
034 N27 x.4361 ¥6.4264 I-4. JO.
035 N28 G2 X0. ¥7.1884 I3.5038 J2.8236
036 N2% X-.4961 ¥6.4264 I-4. J2.0616
037 N30 63 X-.5 ¥6.25 I3.5561 J-.1764
038 N31 X0. ¥4.3135 14. JO.
039 N32 ¢ z2.
040 N33 G50 G435 MO5 z0
041 N34 G52 X0. ¥0. z0. e
i | all
Ready... CAPS Line: 0 Col: O File Size: 16 kb 09/08/2005 | 11:35 AM

& The G code that you have created will appear on the screen; if the code looks okay you can shut the
window down without saving it. If you need to change the code, make sure you save it before you
exit.

© Select the red X box at the upper right corner to exit the Editor.

STEP 25: SAVE THE UPDATED MCX FILE

© Select the Save icon. G
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